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(54) Document scanning system with dockable platen flatbed providing sheet fed platen 
scanning functions 



(57) A scanning system which supports platen and 
sheet fed scanning of documents comprises a first scan- 
ning unit with a first enclosure housing a first set of 
mechanisms enables full sheet fed scanning functions. 
A second set of mechanisms enables partial scanning 
functions. The first scanning unit also comprises a dock- 



ing interface defining an opening of the first enclosure. 
A second scanning unit with a second enclosure is ca- 
pable of attachment to the first scanning unit through the 
docking interface and includes a third set of mecha- 
nisms which enables complete platen scanning of doc- 
uments in operable combination with the second set of 
mechanisms. 
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Description 

[0001 ] This invention is related generally to a modular 
document scanning system and particularly to a modu- 
lar scanner supporting both sheet fed and platen scan- 5 
ning of documents. More particularly, the invention re- 
lates to a modular scanning system with a detachable 
platen element for single sheet scanning. 
[0002] There are significant benefits of associated 
with a modular scanner that include a sheet fed scan- 10 
ning device with a dockable accessory that provides for 
platen scanning functionality. Such a device offers the 
scanner customer a high degree of flexibility in how they 
configure their scanners, which results in purchase sav- 
ings as well as desktop footprint savings. A means of 1$ 
providing this functionality with improved ease of use 
would increase this overall value. 
[0003] Essentially the customer can choose to equip 
or not equip their sheet fed scanners with a dockable 
platen accessory. In many cases this is desirable be- 20 
cause many customers within the production scanning 
segment of the industry (scanner that are used within 
businesses to scan daily volumes of documents that 
range from several hundred to tens of thousands per 
day) purchase multiple scanners to accomplish their im- 25 
aging. Customers prefer to purchase the same scanner 
for their imaging needs because this allows them to ac- 
quire their images in exactly the same manner with the 
same image quality characteristics as opposed to using 
different scanning devices that may function in a differ- 30 
ent manner or produce unlike image quality results. This 
reduces the needs on operator training and eliminates 
the needs for different setups. 

[0004] In addition to preserving the same functions 
and same quality images, staying with one type and 35 
manufacture of scanner can greatly reduce the costs 
and effort associated with integrating the scanners into 
theiroverall imaging and workflow systems. Integrations 
generally involve several hardware and software ele- 
ments to accept the images from the scanner, extract *o 
required fields of information, provide the images to the 
enterprise for workflow and provide an archival means. 
Since platen scanning represent only a small percent- 
age of the daily scans made, the ability to outfit only a 
percentage of machines required to accommodate the 4 $ 
necessary volume of documents that require a platen, 
allows the customer to save the cost of this functionality 
and it's associated footprint or desktop space for those 
units that do not require platen ability. In addition, any 
given scanner installation can take advantage of the 50 
dockable nature of the accessory to save desktop space 
by using the platen only when necessary and stowing it 
when not in use. 

[0005] To achieve the full benefit of such a device, the 
ease with which a customer can attach and detach the 55 
platen accessory is of high importance. Also reducing 
the complexity of the product elements that provide this 
docking interface is critical in reducing the overall cost 



2 

of the sheet fed scanner and the platen accessory and 
improving the overall system reliability. In the copending 
U.S. Patent Application Serial No. 09/618,739 the 
means employed to provide the detachable/dockable 
functionality involved a very complex series of mecha- 
nisms for orienting and moving the shared imager from 
the sheet fed scanning unit into the platen housing. In 
this invention, a simplified approach for accomplishing 
these functions is described that offers reduced com- 
plexity and improved customer interaction. 
[0006] Briefly, according to one aspect of the present 
invention a scanning system supporting platen and 
sheet fed scanning of documents comprises a first scan- 
ning unit with a first enclosure housing a first set of 
mechanisms for enabling full sheet fed scanning and a 
second set of mechanisms for enabling partial platen 
scanning functions. The first scanning unit further com- 
prises a docking interface defining an opening in the first 
enclosure. A second scanning unit with a second enclo- 
sure capable of attachment to the first scanning unit 
through the docking interface and includes a third set of 
mechanisms for enabling complete platen scanning of 
documents in operable combination with the second set 
of mechanisms. Paper documents can be fed into a 
feeder opening in the first scanning unit. A first exit open- 
ing adapts to output scanned documents from a first lo- 
cation of the first scanning unit. A first paper pathway 
extends from the feeder opening to the first exit opening. 
A first image forming subsystem is predisposed within 
the first scanning unit for scanning images appearing on 
paper documents fed through the feeder opening. A first 
drive subsystem for moving a second image forming 
subsystem. A latching mechanism for locking the sec- 
ond image forming subsystem in a fixed position in the 
first scanner during sheet fed scanning. An unlatching 
mechanism on the second enclosure which releases the 
latching mechanism when the second scanning unit is 
docked with the first scanning unit. 
[0007] According to. one embodiment, a modular 
sheet fed scanner includes a stack support for support- 
ing a stack of documents to be scanned. An auto feeder 
for feeds documents singularly from the stack into a pa- 
per path, which consists of an upper and lower half. A 
sheet transport means consists of a series of drive roll- 
ers with spring loaded opposing nip rollers for transport- 
ing the sheets to be imaged through the paper path. An 
upper imager and illumination source for images the up- 
per side of fed documents as they pass through the pa- 
per path. A lower imager and illumination source images 
the lower side of fed documents as they pass through 
the paper path. An exit opening is provide for finished 
documents. 

[0008] A means of housing the above elements which 
comprise the basic elements for a sheet fed scanner. 
The housing contains an opening on the stack support 
side of the input tray that allows the lower imager and 
illumination source to move into a second housing a de- 
tachable/dockable platen. The lower imager and illumi- 
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nation source are supported on a short rod and a molded 
shelf within the sheet fed housing. The platen accessory 
contains a long rod and corresponding shelf to enable 
imager motion along the rod length. The platen acces- 
sory contains a drive source and means for coupling the 
lower imager to this drive means to enable the imager 
motion along the rod. 

[0009] The customer interaction involved in docking 
the platen accessory for this modular scanner is limited 
to the following steps or procedure; 

removing a cover or door from the de-energized 
sheet fed scanner to expose the housing opening; 

placing the platen accessory adjacent to the sheet 
fed scanner upon the same desktop and sliding the plat- 
en accessory horizontally along the desktop into en- 
gagement with the sheet fed housing; and 

reenergize the sheet fed scanner. 
[0010] All the required functions (aligning the critical 
features of the accessory and the sheet fed housing, at- 
tachment or latching of the two housings to each other, 
providing signals and power to the lower imager drive 
means located in the platen accessory and coupling the 
lower imager to the drive means) are accomplished by 
the invention when the docking steps are executed by 
the customer. 

[001 1 ] A more detailed description of the elements in- 
volved and their interactions is contained in the detailed 
description of the invention. 

[0012] For a better understanding of the invention, ref- 
erence is made to the following detailed description tak- 
en in conjunction with the appended drawings in which: 

Figure 1 illustrates a prior art combination sheet fed 
- and platen scanner utilizing an illumination source 
that is non-retractable and a paper path with at least 
one sharp turn or bend; 

Figures 2 and 5 is a perspective view of a combina- 
tion scanner according to the present invention 
showing the sheet fed scanner portion with the de- 
tachable platen unit docked or attached; 
Figures 3 and 4 is a perspective view of a combina- 
tion scanner according to the present invention 
showing the sheet fed scanner with the platen por- 
tion detached; 

Figure 6 is a side sectional view of the present in- 
vention illustrating the paper path, illumination 
source, camera location, input and output trays; 
Figure 7 is a detailed view of the sheet fed scanner 
paper path and sheet drive means; 
Figure 8 is a detailed view of the auto feeder portion 
of the sheet fed scanner paper transport; 
Figures 9-11 are the upper paper path portion of the 
sheet fed scanner with a view of the upper camera 
attached; 

Figure 1 2 is a schematic view of the optical fold and 
major elements of the upper camera and illumina- 
tion source; 

Figure 1 3 is a perspective view, partially in phan- 



tom, of the lower camera in position within the base 
structure; 

Figure 14 is a perspective view : partially in phan- 
tom, of the short and long guide rods onto which the 

5 lower camera is assembled and along which the 

lower camera motion is provided; 
Figures 15-18 are perspective views of the remov- 
able door which exposes the opening in the base 
sheet fed scanner portion through which the lower 

10 camera moves to provide the platen scanning func- 

tion; 

Figures 19-21 illustrate the platen unit major com- 
ponents; 

Figures 22-24 show a detailed view of the junction 
15 between the long and short guide rods and how the 
lower camera traverses along these rods; 
Figure 25 is a cutaway view of the platen housing 
illustrating the long guide rod and support shelf fea- 
tures; 

20 Figure 26 shows a bottom view of the lower camera 
assembly detailing the area of magnetic coupling; 
Figures 27-29 illustrate the retractable lamp motion 
as provided by the retractable arms and cam profile 
of the base structure; 

25 Figures 30 and 31 illustrate the cam era lock feature; 
and 

Figures 32 and 33 show an alternative embodiment 
wherein a contact array imager is substituted for the 
retractable illumination. 

30 

[001 3] Corresponding numerals and references in the 
detailed description correspond to like parts in the fig- 
ures unless otherwise indicated. 

[0014] The present invention provides a modular 

35 scanner or scanning system with a detachable platen 
unit 2 for single sheet or multiple document scanning, 
which allows for both sheet fed and platen scanning of 
documents. The platen unit 2 attaches or docks to a 
"straight-through" or sheet fed transport scanning unit 1 

40 that includes a portion of the mechanisms necessary for 
platen scanning. The upper and lower paper path por- 
tions 11, 12, shown in Figures 6-9, are configured in a 
substantially flat or straight arrangement and a lower il- 
lumination source or lamp 22 is retractably mounted to 

45 a lower camera 24. This retractable mounting thereby 
enabling the lamp to clear drive rollers 13 of the paper 
transport while providing the motion necessary to ac- 
complish the platen scanning function. 
[0015] In the sheet fed transport scanning unit 1, 

50 sheets are fed into a paper path with the use of an auto 
feeder mechanism 5. The auto feeder consists of a stack 
support or input tray 3, an urging or picker roller 10, a 
pressure roller, 6 a feed roller 9, a pre-separation pad 
7, and a separation roller 8. When commanded to feed, 

55 the scanner's auto feeder 5 advances sheets from a 
stack placed on the stack support 3 into the scanners 
paper path. The functions of the urging or picker roller 
10, separation roller 8, and pre-separation pad 7 are 
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commonly found within the art of friction feeding devices 
as they serve to singularly advance the intended sheet 
to be imaged into the transport and hold back or retard 
any subsequent non-intended sheets. The stack sup- 
port 3 can be referred to as an entrance, supply, or input 5 
tray. A side view of the auto feeder 5 is shown in Figure 
8. 

[0016] The paper path consists of an upper and lower 
portion 11, 12. The tower paper path portion 1 2 contains 
drive rollers 1 3 which move the sheets. The upper paper 10 
path portion 11 housing idler or normal force rollers 14 
provide the necessary contact forces for the drive roll- 
ers. The drive rollers 13 are in turn driven through a se- 
ries of timing belts 15 which are connected through a 
pulley arrangement to a drive motor 1 6, shown in Figure 15 
7. 

[0017] The upper and lower paper paths 11, 12 are 
also constructed with an upper and lower clear aperture 
area or glass window 1 7 and 1 8. The upper paper path 
consists of a substantially flat paper path portion and a 
structural supporting frame that is screwed to the path. 
This upper path is pivotably mounted to the lower paper 
path and in turn, the lower paper path is attached to a 
base structure. The upper path normal force rollers 14 
are aligned and in contact with the lower paper path 
drive rollers 1 3 thereby forming a nip line through which 
drive is imparted to the sheets. The upper paper path 
rollers 14 are idlers that are spring loaded against the 
drive rollers 13 when the upper paper path is pivoted 
down and secured by the latching mechanism, as 
shown in Figures 9 and 10. 

[001 8] Mounted to the upper paper path 1 1 are an up- 
per illumination source (lamp) 21 and an upper camera 
23, shown in Figures 10-14. As sheets are moved 
through the paper path, an image of the top side of the 
sheet is formed by reflected light from the lamp off the 
sheet. The reflected light then bounces off a series of 
fold mirrors 27 and through a lens 26 where it is focused 
onto a charged coupled device (CCD) imager 25. The 
camera housing 28 hat holds the mirrors 27, lens 26, 
CCD 25, and CCD circuit board that make up the upper 
camera. The CCD width or (number of pixels) makes up 
one dimension of the image and the paper travel and 
successive lines of CCD output form the other dimen- 
sion of the two dimensional image. This method of cre- 
ating images is universally applied by scanners of the 
sheet fed variety where the illumination and camera are 
held stationary and the paper is moved past them. 
These images are then output from the scanner to a con- 
nected computer where they are either stored or manip- 
ulated for customer use. In the present invention, the 
illumination source is a Xenon gas fluorescent lamp but 
this approach could be accomplished by any suitable 
light source such as light emitting diodes (LEDs), Hg flu- 
orescent, and halogen. In the present invention the 
CCD/lens reduction camera is of a four channel design 
(red, green, blue, and black) but could also be of a single 
channel design or any other desired makeup. In the 



making of a color imager, one could use a single channel 
CCD and then alternate their illumination source to be 
of red, green, and then blue light as an alternative to a 
multi-channel CCD with a "white" light source. The CCD/ 
lens reduction camera (imager) could also be replaced 
with a contact array or other such imaging device. 
[001 9] Mounted within the base structure is a rod onto 
which a lower camera is mounted. In the same manner 
as described for the upper camera, the lower camera 
produces images of the bottom side of the sheets being 
fed as they pass over the lower paper path clear aper- 
ture. The lower illumination source is different in that it 
is pivotably mounted to the lower camera as opposed 
to being directly mounted to the paper path as is the 
case in the upper arrangement. While the exact function 
of this pivotable mounting is described later in the 
present application, the unique aspect of this feature as 
it pertains to the sheet fed scanner's paper path is that 
it allows the paper path to be considerably flatter than 
those typically found in sheet fed scanners. Also mount- 
ed to the base unit is a sheet support that receives 
sheets as they exit the paper path. This support is com- 
monly referred to as an exit or output tray 4 as shown 
in Figure 2. 

[0020] To summarize the sheet fed scanning for a sin- 
gle sheet, the process begins with a command to feed, 
the sheet passes the clear apertures and is imaged on 
both top and bottom sides and then it is deposited in the 
output tray. For a stack of documents, this process is 
repeated until the stack is depleted. 
[0021] The following is a discussion of the platen ac- 
cessory and the steps required to perform the docking 
and accomplish the platen scanning functions of this de- 
vice. Included within the first sheet fed scanning unit is 
an opening that is covered with a customer removable 
door. Figure 15 shows the sheet fed scanner with this 
door 40 in place and Figure 16 shows the door 40 re- 
moved. When a detachable platen unit 2 is employed, 
the end user can mate this "platen accessory" to the 
sheet fed transport scanner 1 and the lower camera 24 
from the sheet fed scanner can now move through the 
opening and into the platen accessory. Figures 4 and 5 
illustrate the detachable platen unit 2 in position to be 
docked or attached to the sheet fed transport scanner 
1 . In order to attach the detachable platen unit 2 to the 
sheet fed transport scanner 1 , the end user must first 
remove the door 40, exposing the camera opening. A 
stowage location is also provided as part of the platen 
housing 42 to facilitate storage of the door when the plat- 
en is attached, shown in Figures 17 and 18. This helps 
prevent loss of the door and makes the door readily 
available should the customer decide to reconfigure the 
modular scanner without the platen at a future time. In 
this present invention a removable door has been cho- 
sen as the manner in which to provide the docking open- 
ing but this could easily be done through a hinged door 
or other such approach. 

[0022] The detachable platen unit 2 consists of a five- 
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sided platen housing 42 that contains an opening at one 
end, which aligns with the opening in the sheet fed scan- 
ner when the two units are docked (attached or mated), 
as shown in Figures 19-21. 

[0023] A platen scan drive source (stepper motor) 43 
receives electrical power and signals from the base unit 
or sheet fed transport scanner 1 through an electrical 
connection 5 1 formed at the docking interface. The drive 
motor 43 is connected to a platen scan timing belt 44 
which is supported by the motor pulley at one end of the 
platen housing and by an idler pulley and platen protru- 
sion member 46 at the other end of the housing. When 
power is applied to the drive motor 43, the timing belt 
44 can move in either direction. Attached to the timing 
belt 44 is a magnet coupling 45. Upon docking the plat- 
en, the protrusion support 46 or housing extension and 
that portion of the timing belt 43 enter into the sheet fed 
transport scanning unit 1 opening. The timing belt mag- 
net coupling 45 can then be driven via the stepper motor 
against a camera striker plate 47 mounted to the lower 
camera housing 28, thereby coupling the camera to the 
timing belt. While in this present invention, a magnetic 
coupling has been chosen to provide the connection be- 
tween the timing belt and the camera housing, this could 
also be achieved by other mechanical coupling means 
such as a snap. These elements are best illustrated in 
Figures 20 and 21 showing a cutaway view of the platen 
structure and it's critical elements. In addition, alterna- 
tive means to the timing belt such as a lead screw could 
be employed to translate the rotary motion of the motor 
into the lateral motion of the camera. 
[0024] A clear window 48 or aperture is attached to 
the platen housing so as to provide an imaging region 
for the platen scanning function. The clear window 48 is 
framed by a portion of the housing. This framing portion 
is referred to as the bezel. On top of this window and 
bezel is a pivotable lid 49 used to flatten the document 
onto the glass during scanning and provide the desired 
background color (typically white or black depending on 
the application.) The detachable platen unit 2 is shown 
intact and attached to the base scanner 1 in Figure 5. 
The lid 49 is shown in the down position but during scan- 
ning the customer would lift the lid, place their document 
on the glass, close the lid and make a scan. This ap- 
proach to stationary document scanning is widely rec- 
ognized within scanning devices. 
[0025] Upon docking, the end user moves the platen 
housing laterally along a table top surface toward the 
opening side of the base unit (sheet fed scanner.) This 
is an ideal motion for the customer, given the size and 
weight of the platen accessory (generally 20" long x 14" 
wide by 4" high and about 12 pounds) and it is also an 
intuitive motion akin to docking a laptop computer. Align- 
ment pins located in the platen housing mate with align- 
ment features in the sheet fed scanner base housing. 
Figure 21 shows the alignment pins of the platen hous- 
ing and Figure 16 depicts the mating slot and hole lo- 
cated in the base structure 37 of the sheet fed transport 



scanning unit 1 . In the present invention, these features 
have been chosen as a circular boss and a diamond 
shaped boss that align with a hole and slot, but they 
could be any combination that achieves the proper 

5 alignment constraints. Attached to the platen housing 
42 is a long rod 36. At the platen housing opening end 
of the rod, is an alignment pin. The base unit rod 35 has 
a bore in it that can accept the pin of the platen rod. The 
pin of the platen rod and the hole of the base unit rod 

10 are sized and tapered to allow for a male/female junction 
upon docking. This rod to rod mating in conjunction with 
the alignment features at either side of the housing 
openings brings the two units into proper alignment for 
platen scanning functionality. Several views showing 

15 the details of this rod to rod union and how the camera 
travels along these rods is depicted in Figures 22-24. 
[0026] The electrical connection 51 which provides 
power and signals to the platen drive source (motor) 43, 
is formed by a male/female connector half attached to 

20 the platen housing 42 and a male/female half attached 
to the sheet fed base unit housing 37. As the platen unit 
is moved into position, pins within the male connector 
align and engage sockets in the female connector half 
thereby connecting the platen motor 43 to a power and 

25 signal source provided by the sheet fed scanner elec- 
tronics. In addition to providing power and signals to the 
platen motor 43, this connection can be used to sense 
the presence of the detachable platen unit 2 or the type 
of platen accessory installed, should more than one size 

30 or type of platen be offered. The location and style of 
this connection is shown in Figure 12. 
[0027] A latching mechanism including a set of latch 
hooks 52, a return spring, and latch release levers 60 
are located on both sides of the platen housing 42 open- 

35 ing. As the platen housing 42 is moved laterally across 
the table top and the alignment features are brought into 
alignment, the latch hooks enter the base unit housing. 
When fully docked the latch hooks come to rest against 
the latch hook openings and are forcibly held against 

40 the housing by their return springs. This completes the 
end user steps for docking. In another embodiment, 
latch locks are employed to provide additional constraint 
to the latch hooks to form a more rigid connection and 
prevent unintentional undocking. The customer would 

^5 engage these locks by sliding them into position or turn- 
ing them. Once put into position they would lock the latch 
hooks from moving upward and thereby eliminate the 
possibility of unintentional detaching. Figure 21 shows 
the latches 52 and one of the two latch release levers 

so 60 that are used to disengage the hooks from the base 
box. Figure 16 shows the base box with its rectangular 
openings that accept and engage the latch hooks. 
[0028] When power and signals are applied to the 
platen drive motor 43, the motor will rotate in a direction 

55 so as to move the platen timing belt 44 and the attached 
magnetic coupling 45 into contact with the camera strik- 
er plate 47 thereby satisfying all the aspects of docking; 
platen unit to base unit alignment, unit to unit latching, 
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camera to timing belt coupling, and platen motor elec- 
trical connection. Figure 26 shows an underside view of 
the lower camera 24 (imager) and detail of the magnetic 
coupling 45 coupled to the metal block or striker plate 
47 which is mounted to the camera housing 28. Figure 
24 depicts the straight line motion that is imparted to the 
lower camera in either direction after docking has been 
achieved and the platen motor has been energized. 
[0029] Platen scanning is accomplished by the follow- 
ing steps; after placing the sheet to be imaged on the 
clear window (aperture area of the scanner), the cus- 
tomer can command the scanner to make a platen scan 
of the sheet. Most often this is accomplished through 
the attached computer, which is referred to in the indus- 
try as the "host PC." It is also possible that this command 
could come from a control pane! located on the scanner 
itself. Once commanded, the platen motor is rotated in 
a direction to remove the lower camera from its station- 
ary position in the base unit housing and pull it to the 
opposite end of the platen housing. The lower camera 
consists of a housing 28, mirrors 27 that fold the reflect- 
ed light, a reduction lens 26, a CCD imager 25, and a 
CCD circuit board for driving the CCD device and con- 
verting the analog voltage of the CCD to digital output. 
The camera housing 28 is designed to accept two "C" 
shaped bushings 29 which mount the camera assembly 
axially on a short rod 35 which is in turn mounted to the 
base structure 37 of the sheet fed scanning unit 1 . A 
support shelf 38 or surface of the base structure sup- 
ports the opposing end of the lower camera and works 
in conjunction with the bushings to fully align the cam- 
era. The base structure also contains a rib that deter- 
mines the camera park or ready to image position in the 
base box. At two points on the camera housing 28, two 
molded in journals or bosses are provided. Onto these 
two bosses are mounted two retraction arms 31 which 
in turn mount to opposing ends of the illumination source 
or Xenon Lamp 22. Two torsion springs 32 are also 
mounted onto the bosses and they provide a force to 
align the lamp 22 and it's retraction arms 31 against two 
stops also molded as features of the camera housing 
28. The two retraction arms 31 pivot on the two bosses 
and locate against the retraction arm stop features. This 
stop position is the position at which the lamp 22 is main- 
tained when providing both the sheet fed and platen 
scan imaging. The pivoting motion allows for the lamp 
to be retracted into an opening formed in the camera 
housing 28, thereby allowing the lamp to pass under the 
upstream drive rollers 13 of the sheet fed scanner on 
its way to the platen imaging area. As the lower camera 
begins it's motion, the lamp cam followers (retractor 
arms) come into contact with two cam surfaces which 
are part of the base housing 37, this causes the lamp to 
pivot about the two bosses on the camera housing 28 
and retract into the opening within the camera housing. 
This provides clearance for the lamp to get under the 
transport and drive 13 rollers of the substantially flat pa- 
per path. At the platen side of the cam surfaces, the cam 



surfaces allow the lamp to return to it's scanning or up 
position. The lamp is held at its scanning position by two 
springs, which force the lamp retraction arms against 
locating features or stops on the camera housing wall. 

5 The cam surfaces and followers are designed, such that 
the lamp is back into it's scanning position before reach- 
ing the clear window (aperture) 48 of the platen housing 
42. This lamp motion, the retractable arms, illumination 
lamp, pivot point and cam path are shown in Figures 27, 

10 28 and 29. In addition, the lamp 22 is allowed to return 
to its full up or stop position when the lower camera 24 
is fully returned to ifs stationary or sheet fed scanning 
position in the sheet fed scanning unit 1 . As the lower 
camera 24 is moved beneath the clear window (aper- 

15 ture) 48 of the platen housing 42, the motion of the lower 
camera 24 provides one dimension of the image and the 
width of the imager (CCD and lens reduction) provides 
the other. Just prior to reaching the leading edge of the 
platen window, the lower camera 24 can detect features 

20 that are on the bottom side of the platen bezel. These 
features which can be provided via a label and ormold- 
. ed into the bezel itself, act as a registration target. The 
target features can communicate how close the camera 
is to the clear window as well as where the edges of the 

25 platen window are relative to pixel sites on the CCD. 
This allows the camera to establish a reference for both 
the left edge "starting line" and the bottom edge. The 
lower camera collects raster lines after passing the start- 
ing line as it is moved across the platen window. Upon 

30 reaching the opposite end of the platen housing, the 
camera aperture goes beneath the edge of the platen 
bezel where another registration target similar to the 
start line is found. This registration target or "finish line" 
communicates to the machine control, that the lower 

35 camera has completed the full motion of the platen and 
the motor is commanded to stop and return the camera 
to it's original starting position. 

[0030] One critical region of camera motion is the 
junction area between the short rod of the base box and 

40 the long rod of the platen housing. This zone is referred 
to as the "transition zone." As the lower camera goes 
through this transition zone, the camera reacts to the 
"bump" caused by the bushings having to pass through 
the tapered junction. This reaction can take the form of 

45 an oscillatory vibration or wiggle that will affect the im- 
age. The degree of transition severity is governed by 
how well the two rods can be aligned both positionaliy 
(center to center and diameter match) angularity, 
(straightness), as well as the length of the lower camera 

50 bushings and the span between them. Sufficient taper 
region must be applied in order to compensate for any 
imperfection (tolerances) in the manufacture of the com- 
ponents or mismatch that occurs as a result of docking 
tolerances between the base unit and the platen acces- 

55 sory. These tapers are kept to a minimum level that will 
guarantee the smoothest possible transition without al- 
lowing for any possibility of binding. To avoid any image 
artifact that could be caused by such a disturbance, a 
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region of settle out is employed. This settling zone is 
measured from the point at which the rear bushing 
moves onto the full diameter of the platen rod to the point 
where the clear window begins and stable imaging must 
occur. By optimizing the position of the transition, the 5 
length of the settling zone, and the geometry of the joint 
tapers, the camera disturbance can be effectively set- 
tled prior to imaging. In addition to the mechanical ge- 
ometry of this region, the lower camera's velocity can 
be optimized as it passes through this region. By slowing 
the platen motor speed down as the camera approaches 
and goes through this joint, the level of disturbance can 
be minimized, thereby reducing the need for a long set- 
tling region. In this invention, this is accomplished by 
applying a slower step rate to the stepper motor as it 
passes through the joint. After passing the optimum 
point in the transition, the motor is accelerated using an 
"S" curve profile up to the desired speed for platen scan- 
ning. The "S" curve profile is important in minimizing any 
jerk to the camera body during this acceleration and uti- 
lizing "S" curves for smooth stepper motor acceleration 
and deceleration is commonly practiced. 
[0031 ] Two potential failure modes that must be dealt 
with in this dockable platen concept are as follows. The 
hardware must not allow for the camera to be inadvert- 
ently removed from the base box when the end user re- 
moves the base unit opening door. Should the camera 
come out of the opening unintentionally, this could result 
in damage or contamination to the camera subsystem. 
In addition, the present invention employs a lamp power 
inverter which takes 24-volt DC input power and con- 
verts it to the necessary high voltage to run the xenon 
illumination lamps. This inverter is mounted to the lower 
camera housing and contains voltages that are too high 
to allow customer access. 

[0032] To effectively deal with the unintentional or ac- 
cidental removal concern, a method of locking the cam- 
era in place whenever the platen accessory is not 
docked is necessary. Figures 30 and 31 show a side 
view depicting a locking function and the door spring that 
returns the camera to a datum stop when the door is 
replaced. The following describes features that insure 
that the lower camera is in the proper (home) position 
when a platen accessory is undecked but allows the 
camera the required motion it needs to provide platen 
scanning when the accessory is in the docked position. 
Mounted to the base unit housing is a flexible member 
referred to as the camera lock 55 with multiple ratchet 
style teeth. This lock is designed to apply a spring load 
in the upward direction. Molded to the lower side of the 
camera housing are several steps or ridges that are en- 
gaged by the locking teeth. In addition, the base unit 
door is equipped with a flexible member, which serves 
to push the camera back into the base unit box and 
against its registration datum or stop. The protrusion 46 
of the platen housing 42 which mounts one end of the 
platen timing belt 44 is shaped so as to force the lock 
down and out of engagement with the camera housing 



when the platen is brought to it's fully docked position. 
The position of the lock 55 and the design of the platen 
accessory extension member are such that the lock is 
disengaged in the last .250" to .500" of docking motion. 
Upon undocking or customer removal of the platen, the 
camera begins to move out of the base box in response 
to the magnetic coupling pulling on the camera housing. 
When the extension or platen protrusion 46 moves out 
the .250" to .500", the protrusion disengages the cam- 
era lock 55 and the lock member springs upward engag- 
ing the camera housing 28 thereby preventing any fur- 
ther motion of the lower camera 24. The camera and 
base housings themselves are designed in a manner 
such that the .250" to .500" of play does not allow the 
camera to come out enough to cause any unwanted ac- 
cess risks to the end user nor present any camera sub- 
system reliability or contamination concerns. Upon re- 
moving the detachable platen unit 2 the customer re- 
places the removable door 40, which is equipped with 
a flexible member or camera return spring 41 . This re- 
turn spring forces the camera housing 28 back into it's 
stopped position and the door is held in place y snap 
features that engage the base structure 37. When the 
platen is docked is docked and the customer is using 
the sheet fed scanner portion for imaging, the camera 
is held against its stop in the base structure by means 
of the internal resistance of the stepper motor. 
[0033] To prevent user access to the high voltage as- 
pects of the illumination inverter, the base structure of 
the sheet fed scanner is fitted with an interlock switch. 
This interlock switch is held in the closed or live position 
by features on the platen door and an analogous feature 
on the platen accessory housing. Whenever the door or 
the platen is in place, the voltage can be applied to the 
lamps, but if neither the door or platen accessory is in 
place, the interlock switch is open thereby eliminating 
any high voltage concern. Figure 21 shows the tab that 
actuates the interlock switch. The interlock switch, not 
shown is mounted into the base structure and is a typical 
plunger type switch commonly used for safety interlock 
applications. 

[0034] In this invention, the paper path is formed in a 
much flatter arrangement to alleviate the concerns of the 
sharp bend. To accomplish the clearance of the illumi- 
nation source moving out under the rollers, a retraction 
means in employed to allow the illumination source to 
lower as the camera moves out of it's sheet fed position 
and go under the upstream rollers. Prior to reaching the 
platen clear aperture, the illumination source returns to 
its nominal height for imaging. 

[0035] While this invention has been primarily de- 
signed with an illumination source and a charge coupled 
device (CCD) lens reduction imager, it could also be ap- 
plied to other imager approaches used within the scan- 
ner trade. One such imager approach involves what is 
known as a contact array image sensor 58. Figures 32 
and 33 depict a pivotably mounted contact array imager 
58 with LED illumination source. In these devices, pixel 
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sites are created within a long bar or stick which is es- 
sentially the full width of the widest sheet to be scanned 
plus some amount extra for positional tolerances. In 
contrast to the lens reduction systems, these pixels are 
configured such that the paper image to pixel magnifi- 
cation is either 1 :1 or very close to 1 :1 . This is generally 
accomplished by placing the pixels sites very close to 
the paperto be imaged and employing some form of self 
focus lens element. As is the case with a CCD lens re- 
duction system, these imagers require an illumination 
source to direct light onto the document which is then 
reflected back onto the pixel sites to form the image. In 
many cases, these contact array elements, are manu- 
factured in a way that combines the illumination source, 
the pixel sites and their controlling circuitry into one self- 
contained unit or stick. Different illumination sources are 
employed but most commonly these devices utilize ei- 
ther a fluorescent (mercury or xenon) lamp or LEDs. In 
color scanning the LEDs can be configured such that 
there are individually pulsed red , green, and blue ele- 
ments. 

[0036] Applying this invention to the contact array de- 
vices would take the following form. A contact array de- 
vice could be mounted on a pivot 64 such that its imag- 
ing position could be at or directly below the paper plane 
within a sheet fed scanner. As is the case, with the re- 
tractable illumination source and CCD imager, the con- 
tact array could then be pivotably mounted in a manner 
that would allow its retraction to pass under the up- 
stream paper path rollers. After clearing the rollers, the 
contact array device could return to its original plane 
and be moved under a platen glass element to provide 
the platen scanning function. 

[0037] While the invention has been described with 
reference to specific and preferred embodiments, it 
should be understood that aspects of the invention may 
have application in other context and that variations and 
modifications to the present invention may become ap- 
parent to those of ordinary skill in the art. It is, therefore, 
contemplated that such variations and modifications be 
encompassed within the scope of the invention and the 
following claims. 



Claims 

1. A scanning system supporting platen and sheet fed 
scanning of documents comprising: 

a first scanning unit with a first enclosure hous- 
ing a first set of mechanisms for enabling full 
sheet fed scanning functions and a second set 
of mechanisms for enabling partial platen scan- 
ning functions, said first scanning unit further 
comprising a docking interface defining an 
opening in said first enclosure; 
a second scanning unit with a second enclo- 
sure capable of attachment to said first scan- 
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ning unit through said docking interface and in- 
cluding a third set of mechanisms for enabling 
complete platen scanning of documents in op- 
erable combination with said second set of 
5 mechanisms; 

a feeder opening through which paper docu- 
ments can be fed into said first scanning unit; 
a first exit opening adapted to output scanned 
documents from a first location of said first 
io scanning unit; 

a first paper pathway extending from said feed- 
er opening to said first exit opening; 
a first image forming subsystem predisposed 
within said first scanning unit for scanning im- 
15 ages appearing on paper documents fed 

through said feeder opening; 
a second image forming subsystem; 
a first drive subsystem for moving said second 
image forming subsystem; 
20 a latching mechanism for locking said second 

image forming subsystem in a fixed position in 
said first scanner during sheet fed scanning; 
and 

an unlatching mechanism on said second en- 
25 closure which releases said latching mecha- 

nism when said second scanning unit is docked 
with said first scanning unit. 

2. The scanning system of claim 1 further comprising 
30 a feed roller predisposed about said feeder opening 

and adapted to facilitate the introduction of said 
documents unto said first paper pathway. 

3. The scanning system of claim 2 further comprising 
35 a separation roller predisposed adjacent to said 

feed roller and adapted to ensure that only a single 
sheet of paper is fed through said feeder opening 
at any onetime. 

40 4. The scanning system of claim 1 further comprising 
a plurality of rollers predisposed about said first pa- 
per pathway and configured for facilitating thetrans- 
mission of paper documents from said feeder open- 
ing to said first exit opening. 

45 

5. The scanning system of claim 1 wherein said first 
image forming subsystem comprises: 

a lens; 

so a light source predisposed about said first pa- 

per pathway for directing light into paper docu- 
ments entering said first scanning unit through 
said feeder opening; and 
reflection means predisposed for guiding re- 
55 fleeted light from said paper documents to said 

lens. 

6. The scanning system of claim 5 wherein said ret lec- 
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tion means comprises mirrors. 

7. The scanning system of claim 1 further comprising 
pivoting means operably coupled to said first drive 
subsystem for facilitating the motion of said second 5 
image forming subsystem. 

8. The scanning system of claim 7 wherein said first 
drive subsystem is further configured to move said 
second image forming subsystem along an axis 10 
substantially perpendicular to said opening defined 

by said docking interface. 

9. The scanning system of claim 8 wherein said first 
drive subsystem further comprises: is 

pulleys predisposed along the length of said ax- 
is; 

a belt coupled to said second image forming 
subsystem and engaged with said pulleys for 20 
moving said second image forming subsystem 
towards said opening defined by said docking 
interface; and 

drive means for causing said belt to rotate 
about said pulleys. 25 

10. The scanning system of claim 1 wherein said sec- 
ond scanning unit further comprises: 

an opening within said second enclosure 30 
adapted to accept said second image forming 
subsystem through said opening defined by 
said docking interface when said second scan- 
ning unit is attached to said first scanning unit; 
and 35 
a second drive subsystem for facilitating the 
motion of said second image forming subsys- 
tem within said second enclosure along an axis 
substantially perpendicular to said opening of 
said second enclosure. 40 
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